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What is claimed is: 
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1 . 



An isolated nucleic acid encoding a GABA B R2 
polypeptide . 



The nucleic acid 
acid is DNA. 



of claim 1^ wherein the nucleic 



3. The DNA of claim fe, wherein the DNA is cDNA . 



The DNA of claim \, wherein the DNA is genomic 
DNA. 
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The nucleic aq 
acid is RNA. 



LI oY claim 1, wherein the nucleic 



The nucleic acid ofi claim 1_, wherein the nucleic 
acid encodes a mamrLlian GABA B R2 polypeptide. 
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The nucleic acid of claim 1^ wherein the nucleic 
acid encodes a rat GABA B R2 polypeptide. 



The nucleic acid of 
acid encodes a humar 



-laim 1, wherein the nucleic 
GABA R R2 polypeptide. 
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The nucleic acid of claim 6, wherein the nucleic 
acid encodes a polypeptide characterized by an 
amino acid sequence in the transmembrane regions 
which has an identity of 90% or higher to the 
amino acid sequence in the transmembrane regions 
of the human GABA B R2 polypeptide shown in Figures 
5A-5D. 



The nucleic alcid of claim B-^ wherein the nucleic 
acid encodes .a mammalian GABA g R2 polypeptide which 
has substantially the same amino acid sequence as 
does the GABa!„R2 polypeptide encoded by the plasmid 
BO-55 (ATCC Accession No. 209104) . 



The nucleic acid of claim f-r wherein the nucleic 
acid encodes a rat GABA B R2 polypeptide which has an 
amino acid sequence encoded by the plasmid BO-55 
(ATCC Accession No. 209104) . 



The nucleic a 
acid encodes 
substantially 
amino acid se 
ID No. 4) . 




f claim 7>_ wherein the nucleic 
rat GABA B R2 polypeptide having 
thd same amino acid sequence as the 
tuence/ shown in Figures 4A-4D (Seq. 



The nucleic acid of claim 1^ wherein the rat 
GABA B R2 polypeptide has an amino acid sequence 
which comprises the amino acid sequence shown in 
Figures 4A-4D (Seq. ID No. 4) . 

The nucleic acid of claim 6, wherein the nucleic 
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20 



15 . 



16 



17 



acid encodes a 
has substantial 
does the GABA g R2 
pEX JT3 T 7 - hGABAB2 
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mkmmalian GABA g R2 polypeptide which 
ly the same amino acid sequence as 
polypeptide encoded by the plasmid 
(ATCC Accession No. ) . 



The nucleic acid 
GABA B R2 polypept 
sequence substant 
sequence encoded 
Accession No. 



of claim wherein the human 
de comprises an amino acid 
ially the same as the amino acid 
by plasmid pEXJT3T7 -hGABAB2 (ATCC 




The nucleic ^bid/pj£ claim £L, wherein the human 
GABA B R2 polWept/ide /comprises an amino acid 
sequence su&stant rally the same as the amino acid 
sequence in Figuj?fes 23A-23D (Seq. ID No. 47) . 



The nucleic acid' of claim 8_, wherein the human 
GABA B R2 polypeptide has an amino acid sequence 
which comprises phe sequence shown in Figures 23A- 

47) . 



23D (Seq. ID No. 



18. A purified GAIBA R2 protein 



25 



19. A vector comprising the nucleic acid of claim 1 



20 



A vector comprising the nucleic acid of claim 8 



21. A vector of clain\19 adapted for expression in a 



20 
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bacterial celU which comprises the regulatory 
elements necessary for expression of the nucleic 
acid in the bapterial cell operatively linked to 
the nucleic acn.d encoding a GABA B R2 polypeptide so 
as to permit expression thereof. 
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22 . A vector of clalim 19 adapted for expression in an 
amphibian cell which comprises the regulatory 
elements necessary for expression of the nucleic 
acid in the ampmibian cell operatively linked to 
the nucleic acid encoding a GABA g R2 polypeptide so 
as to permit expression thereof. 
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23 . A vector of claimi 19 adapted for expression in a 

yeast cell which comprises the regulatory elements 
necessary for exjadression of the nucleic acid in 
the yeast cell yopenrat ively linked to the nucleic 
acid encoding a GABA B R2 polypeptide so as to permit 
expression thereof 
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24. A vector of claim 1^ adapted for expression in an 
insect cell which comprises the regulatory 
elements necessary for expression of the nucleic 
acid in the insect cell operatively linked to the 
nucleic acid encoding the GABA B R2 polypeptide so as 
to permit expression thereof 
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A vector of claim 24 which is a baculovirus 
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26. A vector of claim 19 adapted for expression in a 
mammalian cell which comprises the regulatory 
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elements necessary ^ or expression of the nucleic 



acid in the mamma 
the nucleic acid 
as to permit exp> 




cell operatively linked to 
j.ng a GABA B R2 polypeptide so 
thereof . 



A vector of 
plasmid. 



:laim 19 wherein the vector is a 



The plasmid of claim 27 designated BO-55 (ATCC 
Accession No. \209104) . 



The plasmid of fclaim 27 designated pEXJT3T7- 
hGABAB2 (ATCC Accession No. ) . 



A method of dete 
GABA B R2 polypep 
the nucleic ac 
15 nucleotide 
hybridizes wi 
GABA B R2 polyp 
sequence , wh 



ing a nucleic acid encoding a 
l e, which comprises contacting 
ith a probe comprising at least 
wfuch probe specifically 

nucleic acid encoding the 
wherein the probe has a unique 
Iquence is present within one of 
the two strands of 1 the nucleic acid encoding the 
GABA B R2 polypeptide! contained in plasmid BO-55, and 
detecting hybridization of the probe to the 
nucleic acid. 



A method of detecting a nucleic acid encoding a 
GABA B R2 polypeptide] which comprises contacting 
the nucleic acid wiih a probe comprising at least 
15 nucleotides, whidh probe specifically 



I 



hybridizes with the nucleic acid encoding the 
GABA B R2 polypeptide, wherein the probe has a unique 
sequence, which pequence is present within (a) the 
nucleic acid sequence shown in Figures 22A-22D 
(Seq. ID No. 46) or (b) the reverse complement to 
the nucleic acid sequence shown in Figures 22A-22D 
(Seq. ID No. 46), and detecting hybridization of 
the probe to the nucleic acid. 



A method of detectling a nucleic acid encoding a 
GABA B R2 polypeptide, which comprises contacting 
the nucleic acid with a probe comprising at least 
15 nucleotides, which probe specifically 
hybridizes with the! nucleic acid encoding the 
GABA B R2 polypeptide A wherein the probe has a unique 
sequence, which sequence is present within one of 
the two strands of the nucleic acid encoding the 
GABA B R2 polypeptide/dontained in plasmid pEXJT3T7- 
hGABAB2 , and detecting hybridization of the probe 
to the nucleic ac/id. \ 



A method of detecting armcleic acid encoding a 
GABA B R2 polypeptide, wniclry comprises contacting 
the nucleic acid with a\ probe comprising at least 
15 nucleotides, which probe specifically 
hybridizes with the nucleic acid encoding the 
GABA B R2 polypeptide, wherein the probe has a unique 
sequence, which sequence! is present within (a) the 
nucleic acid sequence shown in Figures 3A-3D (Seq. 
ID No. '3) or (b) the reverse complement to the 
nucleic acid sequence shown in Figures 3A-3D (Seq. 
ID No. 3), and detecting hybridization of the 
probe to the nucleic acid. \ 



34 



The 
the 
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method of any one of claims 3 0 to 33, wherein 
nucleic acid is DNA. 



35. The method of any ohe of claims 3 0 to 33, wherein 
the nucleic acid islRNA. 
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36 



The method of any oni of claims 3 0 to 33, wherein 
the probe comprises at least 15 nucleotides 
complementary to a untLque segment of the sequence 
of the nucleic acid molecule encoding the GABA B R2 
polypeptide . 



37. A method of detecting a\ nucleic acid encoding a 



15 
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GABA B R2 polypeptide, wh: 
the nucleic acid with 
acid of at least 15 micl 
complementary to th£ ant 
unique segment of the se 
acid encoding the /GABA a 
detecting hybridisation o 
nucleic acid. 



ch comprises contacting 
robe comprising a nucleic 
otides which is 
sense sequence of a 
;uence of the nucleic 
lypeptide, and 
-he probe to the 



25 



38. A method of inhibiting translation of mRNA 

encoding a GABA B R2 polypeptide which comprises 
contacting such mRNA with aii antisense 
oligonucleotide having a seduence capable of 
specifically hybridizing to the mRNA of claim 5, 
so as to prevent translation! of the mRNA. 
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39. A method of inhibiting translation of mRNA 
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\ 

encoding a GABA B R2 polypeptide which comprises 
contacting sucb mRNA with an antisense 
oligonucleotide having a sequence capable of 
specifically hybridizing to the genomic DNA of 
claim 4 . 



40. The method of claiiV. 38 or 39, wherein the 

oligonucleotide corLrises chemically modified 
nucleotides or nucleotide analogues, 
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41 



An isolated antibody! capable of binding to a 
GABA B R2 polypeptide encoded by the nucleic acid of 
claim 1 . 



15 



42 . The antibody of claim 
polypeptide is a humai 



t l, wherein the GABA^ 
?ABA B R2 polypeptide. 
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43 . 



An antibody capable of dpmpetitively inhibiting 
the binding of the antibody of claim 41 to a 
GABA B R2 polypeptide. 



44 



An antibody of claim 41, v\herein the antibody is a 
monoclonal antibody. 
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45. A monoclonal antibody of cla\im 44 directed to an 
epitope of a GABA^ polypeptide present on the 
surface of a GABAgR2 polypeptide expressing cell. 
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15 



46 . 



47 , 



48 . 



49 



50 
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A method o£\ claim 38 or 39, wherein the 
oligonucleotide is coupled to a substance which 
inactivates k\RNA. 



A method of cj\aim 46, wherein the substance which 
inactivates mRtvTA/ls )a ribozyme. 



A pharmaceu 
amount of 
block bin 
polypeptide 
carrier . 




composition which comprises an 
ody of claim 41 effective to 
ligand to the GABA B R2 
armaceutically acceptable 



A transgenic, nonhuman mammal expressing DNA 
encoding a GABA B R2 polypeptide of claim 1, 



A transgenic, n< 
homologous reco 
GABA B R2 polypep 




uman mammal comprising a 
at ion knockout of the native 
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51. A transgenic, nonhuman mammal whose genome 

comprises antisense DNA complementary to DNA 
encoding a GABA B R2 polypeptide of claim 1 so placed 



as to be transcrib 



3d into antisense mRNA which is 



complementary to mRJSFA encoding such GABA g R2 
polypeptide and whjj L 5m\ hybridizes to such mRNA 
encoding such GABA B R2 polypeptide, thereby reducing 
its translation. 
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52. The transgenic, nonhuman mammal of claim 49 or 50, 
wherein the DNA encoding the GABA B R2 polypeptide 
additionally comprises an inducible promoter. 



53. The transgenic, nonhuman mammal of claim 49 or 50, 
wherein the 1 DNA encoding the GABA B R2 polypeptide 
additionally comprises tissue specific regulatory 
elements . 
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54. A transgenic, nonhuman mammal of any one of claims 
49, 50 or 51, \\herein the transgenic, nonhuman 
mammal is a mouse, 
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55. A method of detecting the presence of a GABA g R2 
polypeptide on the \surface of a cell which 
comprises contacting t£re\cell with the antibody of 
claim 41 under conditions permitting binding of 
the antibody to the Polypeptide, detecting the 
presence of the ayntibody bound to the cell, and 
thereby detecting the Presence of a GABA B R2 
polypeptide on th^_^sur^aqe of the cell. 
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56. A method of preparing thA purified GABA B R2 
polypeptide of claim 18 which comprises: 



inducing cells to express a GABAgR2 
polypeptide ; 



b. recovering the polypeptide so expressed from 



4 
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the ir)duced cells; and 



purifying the polypeptide so recovered, 



10 



57. A method of preparing the purified GABA B R2 
polypeptide of\ claim 18 which comprises: 



a. inserting & nucleic acid encoding the GABA B R2 
polypeptide into a suitable vector ; 



b. introducing \the resulting vector in a 
suitable host cell; 



15 



placing 
condition 



L e r< 



pen 



•suiting cell in suitable 
\itting the production of the 



GABA B R2, 



polypeptide ; 



recovering the 
resulting cell ; and 



liypeptide produced by the 
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e. isolating or purifying the polypeptide so 
recovered . 
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58. A GABA B R1/R2 receptor comprising two polypeptides, 
one of which is a GABA 0 R2 Polypeptide and another 
of which is a GABAgRl polypeptide, 
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59. A method of {'forming a GABA g Rl/R2 receptor which 

comprises irlducing cells to express both a GABA^Rl 
polypeptide knd a GABA g R2 polypeptide. 



60. An antibody caipable of binding to a GABA B Rl/R2 
receptor, wherfein the GABA B R2 polypeptide is 
encoded by the \nucleic acid of claim 1 
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61. The antibody of Alaim 60, wherein the GABA B R2 
polypeptide is a human GABA g R2 polypeptide. 
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62. An antibody capable of competitively inhibiting 
the binding of the^jantibody of claim 60 to a 
GABA B R1 /R2 receptor! 



63. An antibody of c^aiinf 6 0| , wherein the antibody is a 
monoc 1 ona 1 ant ibody . 
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64. A monoclonal antibody \of claim 63 directed to an 
epitope of a GABA g Rl/R2 receptor present on the 
surface of a GABA B R1/R2\ polypeptide expressing 
cell . 
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65. A pharmaceutical composition which comprises an 
amount of the antibody of \claim 6 0 effective to 
block binding of a ligand fto the GABA B Rl/R2 
receptor and a pharmaceuticyily acceptable 
carrier . 
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66. A transgenic, nonhuman mammal expressing a 
GABAgRl/R2 receptor, which is not naturally 
expressed by\ the mammal . 



67. A transgenic, bonhuman mammal comprising a 

homologous recombination knockout of the native 
GABA B R1/R2 receptor , 
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68. A transgenic, nonhuman mammal of claim 66 or 67, 
wherein the transgenic nonhuman mammal is a mouse 
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69. A method of detecting the presence of a GABA B Rl/R2 
receptor on the surface of a cell which comprises 
contacting the cellVwith the antibody of claim 60 
under conditions /etfmitting binding of the 
antibody to the Receptor, detecting the presence 
of the antibody bound to the cell, and thereby 
detecting the fcres^^f a GABA g Rl / R2 receptor on 
the surface or^rKe cell 
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70. A method of determining\ the physiological effects 
of varying levels of actiivity of GABA B Rl/R2 
receptors which comprised producing a transgenic 
nonhuman mammal of claim\6 6 whose levels of 
GABA B R1/R2 receptor activity vary due to the 
presence of an inducible Promoter which regulates 
GABA B R1/R2 receptor expression. 
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71. A method of determining the physiological effects 
of varying levels of activity* of GABA B Rl/R2 
receptors which comprises producing a panel of 
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transgen^c nonhuman mammals of claim 66, each 
expressing a different amount of GABA B R1/R2 



receptor 



\ 
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72 . A method far identifying an antagonist capable of 
alleviating\ an abnormality, by decreasing the 
activity of \a GABA g Rl/R2 receptor comprising 
administering a compound to the transgenic 
nonhuman mammal of claim 66 or 68, and determining 
whether the dbmpound alleviates the physical and 
behavioral abnormalities displayed by the 
transgenic, nonhuman mammal, the alleviation of 
the abnormality identifying the compound as the 
antagonist . 
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73 . An antagonist/ 
72 . 



identified by the method of claim 
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74 . A pharmaceutics 

antagonist NqJx clai 
acceptable carrier 



composition comprising an 

and a pharmaceutical ly 
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75. A method of treating \an abnormality in a subject 
wherein the abnormality is alleviated by 
decreasing the activitiy of a GABA 0 R1/R2 receptor 
which comprises administering to a subject an 
effective amount of thd pharmaceutical composition 
of claim 74, thereby treating the abnormality. 
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76. A method for identifying Wn agonist capable of 
alleviating an abnormality, by increasing the 
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activity of a GABA B R1/R2 receptor comprising 
administering a compound to the transgenic 
nonhuman mammal of claim 66 or 68, and determining 
whether the compound alleviates the physical and 
behavioral abnormalities displayed by the 
transgenic, nonhuman mammal, the alleviation of 
the abnormality identifying the compound as the 
agonist . \ 

An agonist identified by the method of claim 76. 

A pharmaceutical composition comprising an agonist 
of claim 76 and a pharmaceutical ly acceptable 
carrier. A 

A method for treading WabnV>rmality in a subject 
wherein the abnormaXi-tyi is al\leviated by 
increasing the activity\of a QABA B Rl/R2 receptor 
which comprises administering to a subject an 
effective amount of the pharmaceutical composition 
of claim 78, thereby treating the abnormality. 

A cell which expresses on its surface a mammalian 
GABA B R1 /R2 receptor that is\not naturally expressed 
on the surface of such cell\ 



A cell of claim 80, wherein the mammalian 
GABA B R1/R2 receptor comprises ftwo polypeptides, one 
of which is a GABA B R2 polypeptide and another of 
which is a GABA B R1 polypeptide. \ 
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A process for identifying a chemical compound 
which specifically binds to a GABA B Rl/R2 receptor 
which comprises cont. gating cells containing 
nucleic acid encodiM/ and expressing on their cell 
surface the GABA B R1 rwn receptor , wherein such cells 
do not normally exi]Q4s the GABA B Rl/R2 receptor, 
with the compound |/nder conditions suitable for 
binding, and detecting specific binding of the 
chemical compound to fche GABA B R1/R2 receptor. 



A process for identifying a chemical compound 
which specifically binds to a GABA g Rl/R2 receptor 
which comprises contacting a membrane fraction 
from a cell extract of cells containing nucleic 
acid encoding and expressing on their cell surface 
the GABA B R1/R2 Ireceptor, wherein such cells do not 
normally express the GABA B Rl/R2 receptor, with the 
compound under Conditions suitable for binding, 
and' detecting specific binding of the chemical 
compound to the \GABA B R1/R2 receptor. 



The process of clkam 82 or 83, wherein the 
GABA D R1 / R2 receptcfor is a mammalian GABA B R1/R2 
receptor . 



The process of claim\82 or- 83, wherein the 
GABA B R1/R2 receptor comprises a GABA B R2 polypeptide 
which has substantially the same amino acid 
sequence as that encoded by the plasmid BO- 55 
(ATCC Accession No. 209A04) 



The process of claim 82 or ^83, wherein the 
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GABAgRl /R2 receptor comprises a GABA B R2 polypeptide, 
which has substantially the same sequence as the 
amino acid sequence shown in Figures 23A-23D (Seq. 
ID No. 47) . \ 



The process of alaim 82 or 83, wherein the 
GABAgRl /R2 receplor comprises a GABA B R2 polypeptide 
which has the amino acid sequence shown in Figures 
23A-23D (Seq. ID Wo . 47). 



The process of clalmsT 82 lor 83, wherein the 
GABAgRl /R2 recepto^C comprises a GABA B R2 polypeptide 
which has substantially the same amino acid 
sequence as that endoded by the plasmid pEXJT3T7- 
hGABAB2 (ATCC Accession No. ) . 



The process of claim 8b or 83, wherein the 
GABAgRl /R2 receptor cortori^es a GABA g R2 polypeptide 
which has substantially the same amino acid 
sequence as the sequenhe shown in Figures 23A-23D 
(Seq. ID No. 47) . \ 



The process of claim 82 dr 83, wherein the 
GABA B R1 /R2 receptor comprises a GABA g R2 polypeptide 
which has the sequence siown in Figures 23A-23D 
(Seq. ID No. 47) . \ 

The process of claim 89, whArein the compound is 
not previously known to bind\to a GABAgRl /R2 
receptor. \ 



92 . 
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A compound identified by the process of claim 91 



93. A process of clajm 89, wherein the cell is an 
insect cell . 



94. A process of claip 89, wherein the cell is a 
mammalian cell. 
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95. A process of claim! 94, wherein the cell is 
nonneuronal in origin. 
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96. A process of claim 9t, wherein the nonneuronal 

cell is a COS-7 cell / A293 human embryonic kidney 
cell, a CHO cell, & NJH-3T3 cell a mouse Yl cell 
or LM ( tk- ) cell . 



97. A process of claim 94, Whferein the compound is not 
previously known to bink i\o a GABA B Rl/R2 receptor. 
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98 . 



A compound identified by\the process of claim 97 
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99. A process involving competitive binding for 

identifying a chemical compound which specifically 
binds to a GABA B Rl/R2 receptor which comprises 
separately contacting cells \expressing on their 
cell surface the GABA B Rl/R2 receptor, wherein such 
cells do not normally express the GABAgRl/R2 
receptor, with both the chemical compound and a 



# 
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second chemicalX compound known to bind to the 
receptor, and with only the second chemical 
compound, under Conditions suitable for binding of 
both compounds, And detecting specific binding of 
the chemical compbund to the GABA B R1/R2 receptor, a 
decrease in the binding of the second chemical 
compound to the GABA B Rl/R2 receptor in the presence 
of the chemical compound indicating that the 
chemical compound binds to the GABA B R1/R2 receptor. 
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100. A process involving! competitive binding for 

identifying a chemidal compound which specifically 
binds to a human GABA B R1/R2 receptor which 
comprises separately! contact ing a membrane 
fraction from a celll^xtract of cells expressing 
on their cell surface! the GABA g Rl/R2 receptor, 
wherein such cells/ dol not normally express the 
GABA B R1/R2 receptor, vrtLth both the chemical 
compound and a second bhemical compound known to 
bind to the recdgtp^r; — knd with only the second 
chemical compound, unddrV conditions suitable for 
binding of both compound , and detecting specific 
binding of the chemical! Compound to the GABA g Rl/R2 
receptor, a decrease in \ the binding of the second 
chemical compound to the! GABA B Rl/R2 receptor in the 
presence of the chemical \ compound indicating that 
the chemical compound bii^ds to the GABA g Rl/R2 
receptor . 
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101. A process of claim 99 or lbo, wherein the 

GABA B R1/R2 receptor is a mammalian GABAgRl/R2 
receptor . 



10 
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102. The process of Vclaim 101, wherein the GABA B R1/R2 

receptor comprises a GABA g R2 polypeptide which has 
substantially the same amino acid sequence as that 
encoded by plasmid BO- 55 (ATCC Accession No. 
209104) . 



103. The process of cjLaim 99 or 100, wherein the 

GABA B Rl/R2 recepoor comprises a GABA B R2 polypeptide 
which has substantially the same amino acid 
sequence as that phown in Figures 23A-23D (Seq. ID 
No. 47) . 
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104. The process of claim 99 or 100, wherein the 

GABA B R1/R2 receptorl/fom^rises a GABA B R2 polypeptide 
which has the amii^o\ acid sequence shown in Figures 
23A-23D (Seq. ID/No \ 47) . 
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105. The process off claim\99 or 100, wherein the 

arises a GABA B R2 polypeptide 
which has substant ialp.y\ the same amino acid 
sequence as that encofied\by plasmid pEXJT3T7- 
hGABAB2 (ATCC Accession No. ) . 
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106. The process of claim 99 or 100, wherein the 

GABA B R1/R2 receptor coTT^prises a GABA g R2 polypeptide 
which has substantiality the same amino acid 
sequence as the sequencp shown in Figures 23A-23D 
(Seq. ID No. 47) . 
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107. The process of claim 99 or 100, wherein the 

GABA B R1/R2 receptor comprises a GABA B R2 polypeptide 



\ 
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which has .the sequence shown in Figures 23A-23D 
(Seq. ID N^>. 47) . 



108. The process i of claim 107, wherein the cell is an 
insect cell. 



109. The process 
mammalian ce 



Df claim 107, wherein the cell is a 
1 . 
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110. The process otf: claim 109, wherein the cell is 
nonneuronal in origin. 
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111. The process of \ claim 110, wherein the nonneuronal 
cell is a CCXT-l cell, 293 human embryonic kidney 
cell, a CUb celtL, a NIH-3T3 cell a mouse Yl cell 
or LM(tk/) cell 
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112. The process of cLLAim 109, wherein the compound is 
not previously kftbwn to bind to a GABA B R1/R2 
receptor . 



113. A compound identified by the process of claim 112 
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114. A method of screening a plurality of chemical 
compounds not knownlto bind to a GABA B R1/R2 
receptor to identify a compound which specifically 
binds to the GABA b R1/\r2 receptor, which comprises 
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(a) contacting cells containing nucleic acid 

encoding and expressing on their cell surface 
the GABA B R1/R2 receptor, wherein such cells do 
not normally express the GABA B R1/R2 receptor, 
with 'a compound known to bind specifically to 
the dABAgRl/R2 receptor; 



10 



(b) contacting the same cells as in step (a) with 
the plrurality of compounds not known to bind 
specifically to the GABA B R1/R2 receptor, under 
conditions permitting binding of compounds 
known tp bin^— the GABA B Rl/R2 receptor; 



15 
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(c) determining whether the binding of the 

md known to bind specifically to the 
Rl/R2\ receptor is reduced in the presence 
he plurality of the compounds, relative 
^the biiiding of the compound in the absence 
plur^.ity of compounds, and if the 
uced; 



25 



(d) separately determining the extent of binding 

2 receptor of each compound 
included in the\ plurality of compounds, so as 
to thereby identify the compound or compounds 
present in such plurality of compounds which 
specifically binqs to the GABA g Rl/R2 receptor. 
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115. A method of screening a\plurality of chemical 
compounds not known to bUnd to a GABA B R1/R2 
receptor to identify a compound which specifically 
binds to the GABA B R1/R2 receptor, which comprises 
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(a) contacting a membrane fraction extract from 
cellsN containing nucleic acid encoding and 
expressing on their cell surface the 
GABA D RP- /R2 receptor, wherein such cells do not 

B \ 

normally express the GABA B Rl/R2 receptor, with 
a compound known to bind specifically to the 
GAB A B R 1 y R 2 receptor; 



10 



(b) contacting the same membrane fraction as in 
step (a) \ with the plurality of compounds not 
known to\bind specifically to the GABA B R1/R2 
receptor, \ under conditions permitting binding 
of compounds known to bind the GABA B Rl/R2 
receptor; 



15 
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(c) determining 
compound 



fcno^ 



12 rei 



hether the binding of the 

to bind specifically to the 
eptor is reduced in the presence 
plurality of compounds, relative to 

the compound in the absence of 
f compounds, and if the 



GABA B R1 
of the 
the b^ 
the pJ 
binding is reduced; 



nding oi 



lira 
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(d) separately determining the extent of binding 
to the GABAgRl / R2\ receptor of each compound 
included in the plurality of compounds, so as 
to thereby identify the compound or compounds 
present in such plurality of compounds which 
specifically binds! to the GABA B Rl/R2 receptor. 
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116. A method of claim 114 or\ll5, wherein the 

GABA B R1 /R2 receptor is a mammalian GABA B R 1 / R2 
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receptc 



117. A methodlof either of claim 114 or 115, wherein 
the cell lis a mammalian cell. 



118. A method of claim 117, wherein the mammalian cell 
is non-neiironal in origin. 
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119. The method of claim 118, wherein the non-neuronal 
cell is a CGS-7 cell, a 293 human embryonic kidney- 
cell, a LM(tk-/ fcell, a CHO cell, a mouse Yl cell 
or an NIH-3T3/ cell. 
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120. A process /for determining whether a chemical 

compound is a G!ABA B R1/R2 receptor agonist which 
comprises I contacting cells with the compound under 
conditions permitting the activation of the 
GABA B R1/R2 receptpry and detecting an increase in 
GABAgRl /R2 receptor activity, so as to thereby 
determine whether \the compound is a GABA B R1/R2 
receptor agonist . 



25 
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121. A process for determining whether a chemical 

compound is a GABA B R1/R2 receptor antagonist which 
comprises contacting \cells containing nucleic acid 
encoding and expressing on their cell surface the 
GABA B Rl/R2 receptor, wherein such cells do not 
normally express the GABAgRl /R2 receptor, with the 
compound in the presence of a known GABAgRl /R2 
receptor agonist, under Vonditions permitting the 
activation of the GABAgRl /R2 receptor, and 
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detecting a qecrease in GABA B Rl/R2 receptor 
activity, so Ws to thereby determine whether the 
compound is a 1 GABA B R1 / R2 receptor antagonist. 



122. A process of ctLaim 120 or 121, wherein the cells 
additionally express nucleic acid encoding GIRK1 
and GIRK4 . 
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123. A process of anj one of claims 120, 121, or 122, 

wherein the GAB^Lr^ receptor is a mammalian GABA g R2 
receptor . 
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124 . A pharmaceutical Composition which comprises an 

amount of a /GABA D R\L/R2 receptor agonist determined 
to be an agckxir^t bV the process of claim 12 0 
effective to incredk activity of a GABA B Rl/R2 
receptor and a pharifiaceutically acceptable 
carrier . 
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125. A pharmaceutical composition of claim 124, wherein 
the GABA B R1 /R2 receptor agonist was not previously 
known . 



25 



126. A pharmaceutical composition which comprises an 
amount of a GABA g Rl/R2 receptor antagonist 
determined to be an antagonist the process of 
claim 121 effective to reAice activity of a 
GABA B R1/R2 receptor and a pharmaceutical ly 
acceptable carrier . 



30 
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127. A pharmaceutical composition of claim 126, wherein 
the GABA b R1/k2 receptor antagonist was not 
previously known. 
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128. A process fori determining whether a chemical 

compound activates a GABA B Rl/R2 receptor, which 
comprises contracting cells producing a second 
messenger response and expressing on their cell 
surface the GABA B Rl/R2 receptor, wherein such cells 
do not normal ly\ express the GABA B Rl/R2 receptor, 
with the chemical compound under conditions 

ft ion of the GABA B Rl/R2 receptor, 
second messenger response in the 
le absence of the chemical 
in the second messenger 
jsence of the chemical compound 
^compound activates the 



suitable for ac 
and measuring t 
presence and 
compound, a 
response in 
indicating 
GABA B R1/R2 recept 



/n tJ 
Change 



the 



thi 



orl 



12 9. The process of claim 128, wherein the second 

messenger response comprises potassium channel 
activation and the cmange in second messenger is 
an increase in the level of potassium current. 
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130. A process for determining whether a chemical 
compound inhibits activation of a GABA g Rl/R2 
receptor, which comprises separately contacting 
cells producing a second messenger response and 
expressing on their cell\ surface the GABA B R1/R2 
receptor, wherein such cells do not normally 
express the GABA B R1/R2 receptor, with both the 
chemical compound and a second chemical compound 
known to activate the GABAgR 1 / R2 receptor, and with 
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only the second chemical compound, under 
condition^ suitable for activation of the 
GABAgRl / R2\ receptor, and measuring the second 
messenger [response in the presence of only the 
second chelpical compound and in the presence of 
both the second chemical compound and the chemical 
compound, a smaller change in the second messenger 
response in\ the presence of both the chemical 
compound andl the second chemical compound than in 
the presence of only the second chemical compound 
indicating that the chemical compound inhibits 
activation ofl[ the GABA B Rl/R2 receptor. 



15 
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131. The process of \ claim 130, wherein the second 

messenger response comprises potassium channel 
activation and #fie N change in second messenger 
response is a /smaller increase in the level of 
inward potassium\ current in the presence of both 
the chemical compound and the second chemical 
compound thkn_-JbirS^h^ presence of only the second 
chemical compound. 
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132. A process of any one of claims 128, 129, 130 or 

131, wherein the GAB t A R Rl/R2 receptor is a mammalian 
GABA B R1 /R2 receptor , 



30 



13 3. The process of claim 1B2, wherein the GABA B Rl/R2 

receptor comprises a GABA B R2 polypeptide which has 
substantially the same amino acid sequence as that 
encoded by the plasmid B9-55 (ATCC Accession No. 
209104) . 
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134. The process of claim 132, wherein the GABA B Rl/R2 

receptor Comprises a GABA B R2 polypeptide which has 
substantially the same amino acid sequence as that 
shown in figures 4A-4D (Seq. ID No. 4) . 



135. The process \of claim 132, wherein the GABA g Rl / R2 

receptor comprises a GABA B R2 polypeptide which has 
substantially the same amino acid sequence as that 
shown in Figures 23A-23D (Seq. ID No. 47) . 



136. The process of fclaim 132, wherein the GAB A B R 1 / R2 

receptor comprises a GABA B R2 polypeptide which has 
the sequence, sh^wn in Figures 23A-23D (Seq. ID 
No. 47) . 
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The process of claim 132, wherein the GABA B Rl/R2 
receptor comprises k GABA B R2 polypeptide which has 
substantiall/y the~s3ame amino acid sequence as that 
encoded by the plasft^d pEXJT3T7 -hGABAB2 (ATCC 
Accession No. 



138. The process of any one\of claims 128-131, wherein 
the cell is an insect cell . 
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13 9. The process of any one of claims 128-131, wherein 
the cell is a mammalian cfell 



140 . 



The process of claim 139, Wherein the mammalian 
cell is nonneuronal in origin. 
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141. The process of claim 140, wherein the nonneuronal 
cell is \a COS-7 cell, CHO cell, 293 human 
embryonid kidney cell, NIH-3T3 cell or LM(tk-) 
cell. \ 



142. The process of claim 13 9, wherein the compound was 
not previously known to activate or inhibit a 
GABAgRl / R2 Receptor . 
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143. A compound determined by the process of claim 142. 



15 



144. A pharmaceutical composition which comprises an 

amount of a 9ABA B R1/R2 receptor agonist determined 
by the process \of claim 128 or 129 effective to 
increase activity of a GABA B Rl/R2 receptor and a 
pharmaceut/ically- acceptable carrier . 
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145. A pharmaceutical ^Composition of claim 144, wherein 
the GABA B R1/R2 receptor agonist was not previously 
known . 



25 



146. A pharmaceutical composition which comprises an 
amount of a GABA B R1XR2 receptor antagonist 
determined by the process of claim 130 or 131 
effective to reduce kctivity of a GABA g Rl/R2 
receptor and a pharmaceutical ly acceptable 
carrier . 



147. A pharmaceutical composition of claim 146, wherein 
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the GABAgRl/I^ receptor antagonist was not 
previously known. 



\ 
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148. A method of screening a plurality of chemical 
compounds not known to activate a GABA B R1/R2 
receptor to identify a compound which activates 



(a) contacting cells containing nucleic acid 
encoding and expressing on their cell surface 
the GABA B R1 /R2 Receptor, wherein such cells do 
not normally expWess the GABAgRl /R2 receptor, 
with the plurality of compounds not known to 
activate the GAbAjR1/R2 receptor, under 
conditions permitting activation of the 
GABA B R 1 / R2 rec ep t ok ; 

(b) determining whether ttie activity of the 
GABAgRl /R2 receptor is increased in the 
presence of the compounds, and if it is 
increased; 1 \ 



(c) separately determining whether the activation 
of the GABAgRl /R2 recfeptor is increased by 
each compound included in the plurality of 
compounds, so as to thereby identify the 
compound or compounds I present in such 
plurality of compounds which activates the 
GABA R R1/R2 receptor. \ 



149. The process of claim 148, wherein the cells 



the GABAgRl /R2 
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expAss nucleic acid encoding GIRK1 and GIRK4 . 

150. A method of claim 148 or 149, wherein the 
GABA D Ri/R2 receptor is a mammalian GABA & Rl/R2 

5 receptor. 

151. A method\of screening a plurality of chemical 

compound^ not known to inhibit the activation of a 

GABARl/Ra receptor to identify a compound which 
\ 

inhibits tVie activation of the GABA B Rl/R2 receptor, 
which comprises : 

(a) contacting cells containing nucleic acid 
encoding\and expressing on their cell surface 
the GABKjkT7R2 receptor, wherein such cells do 
not normally express the GABA B R1/R2 receptor, 
with/the plurality of compounds in the 
pre/ence oA a known GABAgRl/R2 receptor 
agc/nisty^uhder conditions permitting 
activation oV the GABA B R 1 / R 2 receptor; 

(b) determining whtether the activation of the 
GABAgRl /R2 recebtor is reduced in the presence 
of the plurality of compounds, relative to 
the activation if the GABA B Rl/R2 receptor in 
the absence of the plurality of compounds, 
and if it is reduced; 

(c) separately determining the inhibition of 
activation of the G^BAgRl/R2 receptor for each 
compound included inVhe plurality of 
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compomnds, so as to thereby identify the 
compound or compounds present in such a 
plurality of compounds which inhibits the 
activation of the GABA B Rl/R2 receptor. 

152. The process <±>f claim 151, wherein the cells 

express nucleic acid encoding GIRK1 and GIRK4 . 
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153. A method of claim 151 or 152, wherein the 

GABA D R1/R2 redeptor is a mammalian GABA R Rl/R2 
receptor . 
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154. A method of an^V one of claims 148, 149, 151, or 
152, wherein thqe cell is a mammalian cell. 



155. A method of gKLail 
is non- neuronal 



154, wherein the mammalian cell 
in origin. 
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156. The method of claim 155, wherein the non-neuronal 
cell is a COS-7 ceW.1, a 293 human embryonic kidney 
cell, a LM(tk-) ceffil or an NIH-3T3 cell. 



25 



157. A pharmaceutical composition comprising a compound 
identified by the mfethod of claim 148 or 149, 
effective to increase GABA B Rl/R2 receptor activity 
and a pharmaceuticals y acceptable carrier. 



158. A pharmaceutical composition comprising a compound 
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identified by the method of claim 151 or 152, 
effective to\decrease GABA B R1/R2 receptor activity 
and a pharmaceutical ly acceptable carrier. 
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159. A process for determining whether a chemical 

compound is a GABA B Rl/R2 receptor agonist, which 
comprises preparing a membrane fraction from cells 
which comprise pucleic acid encoding and 
expressing on their cell surface the GABA B Rl/R2 
receptor, wherein such cells do not normally 
express the GABA B Rl/R2 receptor, separately 
contacting the membrane fraction with both the 
chemical compourid and GTPyS, and with only GTPyS , 
under conditions permitting the activation of the 
GABA B R1 /R2 receptlor, and detecting GTPyS binding to 
the membrane fradtion, an increase in GTPyS 
binding in the prtesence of the compound indicating 
that the chemica^TTc^mpound activates the GABA B R1/R2 
receptor . 



20 



25 
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160. A process f dlT^etsertnining whether a chemical 

compound is a GABA^Rl/R2 receptor antagonist, which 
comprises preparing |a membrane fraction from cells 
which comprise nucleuc acid encoding and 
expressing on their tell surface the GABA B R1/R2 
receptor, wherein sudh cells do not normally 
express the GABA B R1/R2 receptor, separately 
contacting the membrame fraction with the chemical 
compound, GTPyS and a (second chemical compound 
known to activate the pABA B Rl/R2 receptor, with 
GTPyS and only the secfcnd compound, and with GTPyS 
alone, under conditions permitting the activation 
of the GABA B R1/R2 receptior, detecting GTPyS binding 
to each membrane fractiqn, and comparing the 
increase in GTPyS binding in the presence of the 
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compound and the second compound relative to the 
binding of |GTPyS alone, to the increase in GTPyS 
binding in ithe presence of the second chemical 
compound krlown to activate the GABA B Rl/R2 receptor 
relative to the binding of GTPyS alone, a smaller 
increase inl GTPyS binding in the presence of the 
compound anfi the second compound indicating that 
the compound is a GABA B Rl/R2 receptor antagonist. 
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161. A process of fclaim 159 or 160, wherein the GABA g R2 
receptor is a\mammalian GABA B R2 receptor. 



15 



162. The process of Iclaim 161, wherein the GABAgRl/R2 

receptor comprises a GABA g R2 polypeptide which has 
substantially tne same amino acid sequence as that 
encoded by the tflasmid BO- 55 (ATCC Accession No. 
209104) . 
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163. The process of cll^im 162, wherein the GABA g Rl/R2 



receptor comprises 
substantially the 
shown in Figures 



GABA B R2 polypeptide which has 
^me amino acid sequence as that 
ID (Seq. ID No. 4) . 
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164. The process of claim 161, wherein the GABA g Rl/R2 

receptor comprises A GABA g R2 polypeptide which has 
substantially the salme amino acid sequence as that 
encoded by the plasm\Ld pEXJT 3 T 7 - hGABAB 2 (ATCC 
Accession No. 
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165. The process of claim 16yl, wherein the GABA g Rl/R2 

receptor comprises a GABA g R2 polypeptide which has 
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substant ially\ the same amino acid sequence as that 
shown in Figurtes 23A-23D (Seq. ID No. 47) . 



166. The process of claim 161, wherein the GABAgRl/R2 

receptor comprises a GABAgR2 polypeptide which has 
the sequence shqwn in Figures 23A-23D (Seq. ID No. 
47) . 
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167. The process of c]iaim 159 or 160, wherein the cell 
is an insect cell\. 



168. The process of cla^m 159 or 160, wherein the cell 
is a mammalian cell 
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169. The process of claim 168, wherein the mammalian 
cell is nonneuronjal p_n origin. 
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170. The process of claim 1169, wherein the nonneuronal 
cell is a COS-7 cell,\qHO cell, 293 human 
embryonic kidney cell} NIH-3T3 cell or LM(tk-) 
cell . 
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171. The process of claim 170, wherein the compound was 
not previously known to be an agonist or 
antagonist of a GABA B RlyR2 receptor. 



172. A compound determined to! be an agonist or 

antagonist of a receptor by the process 
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173. A method bf treating spasticity in a subject which 
comprises! administering to the subject an amount 
of a compound which is an agonist of a GABA B R1/R2 
receptor effective to treat spasticity in the 
subj ect . 
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174. A method of \ treating asthma in a subject which 

comprises administering to the subject an amount 
of a compounk which is a GABA B R1/R2 receptor 
agonist effektfTve to treat asthma in the subject 
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175. A method bf treating incontinence in a subject 
which comprises administering to the subject an 
amount o^a^et5^>ound which is a GABA B R1/R2 receptor 
agonist ef fectiWev to treat incontinence in the 
subj ect . 
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176. A method of decreasing nociception in a subject 
which comprises administering to the subject an 
amount of a compound which is a GABA B R1/R2 receptor 
agonist effective to decrease nociception in the 
subj ect . 
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177. A use of a GABA g R2 abonist as an antitussive agent 
which comprises administering to the subject an 
amount of a compound Which is a GABA B Rl/R2 receptor 
agonist effective as a^n antitussive agent in the 
subj ect . 
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178. A method on treating drug addiction in a subject 



which compr _ 
amount of a 
agonist effe 
subj ect . 



ses administering to the subject an 
compound which is a GABA B R1/R2 receptor 
ctive to treat drug addiction in the 



179. A method of ireating Alzheimer's disease in a 
subject whioi comprises administering to the 
subject an anount of a compound which is a 
GABA B Rl/R2 receptor antagonist effective to treat 
Alzheimer's disease in the subject. 
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182. A process forlmaking a composition of matter which 
specifically binds to a GABA B R1/R2 receptor which 
comprises identifying a chemical compound using 
the process afrfany of claims, 82, 83, 99, 100, 114 
or 115 and tl/en synthesizing the chemical compound 
or a novel ^trufctural and functional analog or 
homolog thereof , 
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183 . A process for maiding a composition of matter which 
specifically binds to a GABA g Rl/R2 receptor which 
comprises identifying a chemical compound using 
the process of any\ of claims 120, 128, or 148 and 
then synthesizing tihe chemical compound or a novel 
structural and functional analog or homolog 
thereof . 
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184. A process for making A composition of matter which 
specifically binds to a GABA B R1/R2 receptor which 
comprises identifying a\ chemical compound using 
the process of any of claims 121, 130, or 151 and 
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structural and 
thereof . 
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ng the chemical compound or a novel 
functional analog or homolog 



185. The process of any of claims 182, 183, or 184, 
wherein the GABA B Rl/R2 receptor is a human 
GABA B R1/R2 recejptor . 



186. A process for preparing a pharmaceutical 
composition whiJch comprises admixing a 
pharmaceuticalljy acceptable carrier and a 
pharmaceutically acceptable amount of a chemical 
compound identified by the process of any of 
claims 82, 83,^-9-9, 100, 114 or 115 or a novel 
structural arui functional analog or homolog 
thereof . 



20 



187. A procesfe f or^p^jeparing a pharmaceutical 
composit \op/which comprises admixing a 
pharmaceutically 1 acceptable carrier and a 
pharmaceutically lacceptable amount of a chemical 
compound identified by the process of any of 
claims 120, 128, br 148 or a novel structural and 
functional analog! or homolog thereof. 
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188. A process for preparing a pharmaceutical 
composition which (comprises admixing a 
pharmaceutically acceptable carrier and a 
pharmaceutically acceptable amount of a chemical 
compound identif ied\ by the process of any of 
claims 121, 130, or \ 151 or a novel structural and 
functional analog or\ homolog thereof. 
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189 . The proce y 
wherein 
GABAgRl /R2 





of any of claims 186, 187, or 188, 
GABAgRl / I 
receptor . 



GABA D R1/R2 receptor is a human 

D 



